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Effects of K and Ca on growth and oxalate and

nitrate concentrations in water-cultured spinach
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IFig. 1  Fresh weight of spinach plants cultured

in the nutrient solution containing K

and Ca at different concentrations.
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Table I Concentrations of elements in nutrient solution of each treatment
treatment (me/¢)

elements K 12 10 8 6 4 2
Ca 8 4 2 8 4 2 8 4 2 8 4 2 8 4 2 8 4 2
K 12 12 12 10 10 10 8 8 8 6 6 6 4 4 4 2 2 2
Ca 8 4 2 8 4 2 8 4 2 8 4 2 8 4 2 8 4 2
SO, 12 8 6 10 6 4 8 4 4 6 4 4 4 4 4 4 4 4
Na 0 0 0 00 0 0 0 2 0 2 4 0 4 6 2 6 8

All nutrient solution contain NOs, 12: NH., 1.3: PO, 4; Mg, 4 in me/£ ; Fe, 3;B,0.5; Mn, 0.5;

7n, 0.05; Cu, 0.02 ; Mo, 0.01 in ppm.
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Fig. 2 Oxalate concentration in spinach leaves
cultured in the nutrient solution con-

taning K and Ca at different concent-

rations.
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Fig. 3 Nitrate concentration in spinach leaves
culturedinthenutrientsolutioncontaining

K and Ca at different concentrations.
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Fig.5 K concentration in spinach leaves cul-
tured in the nutrient solution containing

K and Ca at different concentrations.
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Fig.6 Ca concentration in spinach leaves cul-
tured in the nutrient solution containing

Ca and K at different concentrations.
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Fig.7 Mg concentration in spinach leaves cul-
tured in the nutrient solution containing

Ca and K at different concentrations.
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Table 2 Correlations between K and Ca concentrations in nutrient solution, and each measured index.

concentration in leaves

oW oxalate nitrate K ~ Ca Mg:r
.7
K concgntratlon‘ 0.471 —0.889 (.859 0.930 —0.880 —(.879
in nutrient solution
Ca concentration” 0.873 ~0.979 0.949 - 0.624 0.940 ~0.977

in nutrient solution

z: Values are means of R values at 2, 4 and 8 me/€ of Ca concentration in nutrient solution,
respectively.

y; Values are means of R values at 2, 4, 6, 8, 10, 12 me/€ of K concentration in nutrient solution,
respectively.

Table 3 Correlations between K and Ca concentrations in leaves, and each measured index.

concentration in leaves

F.W. oxalate nitrate K Ca Mg
"
K concentration 0.425 --0.758 0.841 — —0.835 —(.844
in leaves
Ca concentration” 0.943 ~0.916 0.826 -0.634 - ~0.909

in leaves

z: Values are means of R values at 2, 4 and 8 me/# of Ca concentration in nutrient solution,
respectively.
y; Values are means of R values at 2, 4, 6, 8, 10, 12 me/¢ of K concentration in nutrient solution,

respectively.
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Table 4 Correlations between Mg concentration
in leaves, and oxalate and nitrate con-

centrations in leaves.

F.W. oxalate nitrate

Mg concentration 699 (902  —0.851

in leaves

Values are R values of all treatments
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Summary

Spinach was grown in nuitrient solutions con-
taining 2, 4, 6, 8, 10 and 12 me/£ of K and 2, 4
and 8 of Ca, respectively. Growth and concentra-
tions of oxalate, nitrate, K, Ca and Mg in leaves
were determined. High concentrations of K and
Ca in nutrient solution decreased concentrations
of oxalate and Mg in leaves and increased nitrate
concentration. Negative correlation between oxa-
late and Mg concentrations in leaves was found.
Competitive relations among uptake of K, Ca
and Mg were recognized. This competitive
status probably affected concentrations of oxa-
late and nitate in leaves. Negative correlation be
tween concentrations of oxalate and nitrate in
leaves were recognized. It was concluded diffi-
cult to decrease concentrations of both oxalate
and nitrate in leaves by modification of K and

Ca concentrations in nutrient solution.



